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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a dishwasher
comprising a device for the processing of air in a dish-
washer. It also relates to a method of processing airin a
dishwasher.

BACKGROUND OF THE INVENTION

[0002] The operation of a conventional dishwasher
generally comprises a washing program of processes
performed sequentially, such as e.g. a "prewash" step
followed by a "clean" wash step, an "intermediate" wash
step, and a "clear" wash step, or the like.

[0003] Occasionally, the washing program further
comprises a "drying" step, wherein goods positioned in
the washing container of the dish washer such as e.g.
cutlery, glasses, plates, and/or pottery are dried from the
adhering water. Analogously, a "humidifying" step may
be comprised in the program for applying humid air on
the goods positioned in the washing container.

[0004] Inthe priorart, dishwashingmachines and proc-
esses are shown with the aim to improve the operation
of the washing cycle.

[0005] In patent document EP1674030, a drying de-
vice of a dish washing machine is disclosed, comprising
a washing cabinet connected to a circuit for processing
humid air. A fan is provided for circulating the air between
an intake opening and an outlet opening, wherein the
circuit contains a means of drying the air consisting of
two desiccant layers arranged in parallel and a heating
element arranged between the desiccant layers forming
a sandwich.

[0006] However, there are problems related to this in-
vention. The drying device of the dishwashing machine
is not optimized regarding its size, resulting in a some-
what bulky device. This has the further consequence of
a dishwashing machine wherein less space is provided
for the washing cabinet such that the dishwashing ma-
chine becomes less efficient. Alternatively, the device
results in that the dishwashing machine becomes bigger,
making it more difficult to transport and more inconven-
ient to fit in the kitchen.

[0007] EP2353487A2, which constitutes prior art fall-
ing under Art.54(3) EPC, discloses a dishwasher having
a detachable dehumidifying material to remove moisture.

SUMMARY OF THE INVENTION

[0008] Itis anobject of the presentinvention to mitigate
the above problem and to provide a device that provides
an efficient use of the space of a dish washer of given
outer dimensions.

[0009] This and other objects are achieved by provid-
ing a device having the features defined in the independ-
ent claim. Preferred embodiments are defined in the de-
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pendent claims.

According to the present invention, there is provided a
dishwasher comprising a device, arranged for fluid com-
munication with a washing chamber, the device compris-
ing a duct arranged to allow a flow of air to and from the
washing chamber, a drying material arranged in a bed
within the duct, the bed having a front side and a back
side, wherein the back side of the bed is provided adja-
cent a side of the duct, the bed being arranged for a flow
of air adjacent and parallel to the front side of the bed
such that the air flow is in direct contact with the bed, the
drying material being able to withdraw moisture from the
air flowing adjacent and parallel to the front side of the
bed during a withdrawal step when the device is in use,
and release moisture to the air at the front side of the bed
during a regeneration step when the device is in use, a
heating element arranged between and adjacent to the
back side of the bed and an outer side of the washing
chamber, and arranged to heat the drying material during
the regeneration step when the device is in use such that
moisture is released from the drying material, and a fan,
arranged to circulate the air to and from the washing
chamber, thereby generating the flow of air, wherein the
device (5) is arranged to form a closed loop air circulation
system with the washing chamber of the dishwasher,
whereby no exchange of air with the environment outside
the dishwasher is allowed in use.

[0010] Thus, the presentinvention is based on the idea
of providing a device for the withdrawal and release of
moisture which construction is flat, such that the device
occupies only a limited space of the dish washer. The
bed, wherein the drying material is arranged, is arranged
for a flow of air adjacent and parallel to the front side of
the bed. In other words, the air may pass alongside and
in direct contact with the front surface of the bed.
[0011] Instead of having a deep bed, which requires
that air has to pass through it, the intention of the present
invention is to provide a flat device which function is to
withdraw moisture of air flowing over it and release mois-
ture to the air, in the respective steps. Consequently, the
thin, compact device of the present invention has the
effect of providing a more compact dish washer, or anal-
ogously, that more space within the dish washer is pro-
vided e.g. for the dish to be washed.

[0012] The device of the present invention is arranged
for fluid communication with a washing chamber of a dish
washer. By the term "fluid communication, it is here
meant that a fluid such as e.g. air with varying amounts
of moisture may pass between the device and the wash-
ing chamber, and vice versa, of the dish washer.
[0013] The device comprises a duct arranged to allow
a flow of air to and from the washing chamber. The word
"duct" should be construed as a passage, channel, or
conduit through which air may flow.

[0014] Furthermore, the device comprises a drying
material. This material may be any kind of material that
can take up moisture, i.e. water, from air and then be
regenerated by releasing the moisture back to air, de-
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pending on the conditions such as material temperature,
moisture saturation of the air and/or of the material, to
which the material is subjected. In other words, the ma-
terial may be a dehydratable material, wherein the uptake
and release of moisture is reversible, such that the ma-
terial may act as an absorber and a desorber of moisture.
[0015] The drying material as such may be realized in
the device in any shape, still being able to withdraw and
to regenerate moisture. As examples, the material may
be provided as chunks, pellets, flakes, powder or as a
monolithic slab. Alternatively, the drying material could
be made from a monolithic material in the shape of a
plate.

[0016] The drying material is arranged in a bed within
the duct, the bed having a front side and a back side
wherein the back side of the bed is provided adjacent a
side of the duct. Thus, within the duct, the bed is provided
such that the back side of the bed is provided adjacent
and indirect contactwith a side of the duct. In other words,
there is no passage of air at the back side of the bed.
[0017] The back side of the bed may be provided ad-
jacentandindirect contact with a side of the duct, wherein
the side of the duct may be any side of the duct. As an
example, if the duct is provided adjacent the washing
chamber, the back side of the bed may be provided on
the side of the duct provided closest to the washing cham-
ber, such that the back side of the bed faces the washing
chamber. Alternatively, the back side of the bed may be
provided on the side of the duct provided furthest from
the washing chamber, such that the front side of the bed
faces the washing chamber.

[0018] The bed is arranged for a flow of air adjacent
and parallel to the front side of the bed. Thus, when the
device is in use, the air flows adjacent and parallel to the
front side of the bed, whereas no air flow passes the back
side of the bed. By "parallel", it is here meant that the air
flows substantially alongside the front side of the bed, or
"over" the bed, but that the air flow also may come in
contact with the drying material. Analogously, by "adja-
cent", itis meant that the air flows in an immediate vicinity
of the bed.

[0019] Furthermore, the bed is arranged such that the
air flow may be in direct contact with the bed. In other
words, the air may flow so closely over the bed when the
device is in use, such that the air comes into contact with
the bed.

[0020] An advantage with the bed being arranged for
a flow of air adjacent and parallel to the front side of the
bed is that the air flows merely along the front side of the
bed. Thus, there is no flow of air at the back side of the
bed. This makes the device even thinner, as no extra
space is needed for a flow of air at the back side of the
bed.

[0021] The drying material may have the advanta-
geous property of a high surface-area-to-weightratio, i.e.
that the structure of the drying material is such that the
material provides a big contact area for the uptake of
water. This has the advantage that the drying material
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may be provided even thinner within the bed.

[0022] The drying material is able to withdraw moisture
from the air flowing adjacent and parallel to the front side
of the bed during a withdrawal step when the device is
inuse. In this withdrawal step, air from the washing cham-
ber of the dish washer flows through the duct, and over
the bed, wherein the air from the washing chamber may
be very humid. The moisture comprised in the air passing
through the device may at least partially be withdrawn or
bound by the drying material, such that the "drying" of
the air thereby facilitates the drying of the goods com-
prised in the washing chamber. Hence, by the word "with-
draw", it is here meant that the drying material may ad-
sorb, absorb, or otherwise bind or hold the moisture (i.e.
water) in the air flowing adjacent and parallel to the bed.
As aresult, the air within the washing chamber becomes
dryer when the air that has passed parallel to the bed is
reintroduced into the chamber.

[0023] Thus, the humidity of the air before passing the
drying material is higher than the humidity of the air after
passing the drying material, in the withdrawal step.
Hence, in the withdrawal step, the drying material acts
as a "dryer" of the air, and may bind some of the moisture
of the passing air.

[0024] Furthermore, the flow of air adjacent and par-
allel to the front side of the bed during the withdrawal
step is heated by the heat of adsorption. In other words,
the humid air, before passing the drying material, has a
lower temperature than the temperature of the dryer air
after passing the drying material. This increase of tem-
perature is advantageous as additional heating of the air
that is to enter into the washing chamber may, possibly,
not be necessary. Furthermore, the heated air may more
easliy take up moisture from the goods before reentering
into the device.

[0025] Analogously, the drying material is able to re-
lease moisture to the air at to the front side of the bed
during a regeneration step when the device is in use.
Contrary to the withdrawal step, air from the washing
chamber of the dish washer, before applying the regen-
eration step, may be relatively dry. Thus, the drying ma-
terial may be at least partially regenerated by releasing
the moisture (i.e. water), which is associated with the
drying material, to the air. In other words, the drying ma-
terial may release the moisture to the air at the front side
of the bed, such that the air in the washing chamber be-
comes more humid.

[0026] In the regeneration step, the drying material is
able to release moisture to the air during operation of the
fan. In this case, the drying material is able to release
moisture to the air passing adjacent and parallel to the
front side of the bed. Also, the drying material is able to
release moisture to the air at the front side of the bed
when the fan is not operated, i.e. when no air passes the
bed.

[0027] In the regeneration step and during operation
of the fan, the humidity of the air after passing the drying
material is higher than the humidity of the air before pass-
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ing the drying material, in the regeneration step. Thus,
the drying material may release the moisture or water
which is bound in the material, to the passing air.
[0028] A common factor for the withdrawal step and
the regeneration step is that moisture is withdrawn from
and released to, respectively, air at the front side of the
bed. Thus, as the withdrawal and release of moisture is
provided for the air at the front side of the bed, the device
saves space. In other words, there is no air flow at the
back side of the bed which may take up more space of
the device.

[0029] Aheating elementis arranged to heatthe drying
material during the regeneration step, when the device
is in use. Thus, the heat from the heating element in-
creases the temperature of the drying material to a rela-
tively high temperature, thereby regenerating the mate-
rial to release moisture to the air.

[0030] The term "heating element" may be construed
as any heat-producing unit, cell, radiator, or the like,
known to the man skilled in the art. As a further example,
a thin-film heater could be a possible heating element.
[0031] During the regeneration step, the moisture is
released from the drying material to the air, such that the
humidified air is passed from the device to the washing
chamber of the dish washer. Thus, the hot, humid air
enters the washing chamber and thereby heats up the
goods comprised therein such as e.g. glasses, cutlery,
plates, and/or cups. This is advantageous, as the hot,
humid air may e.g. loosen ingrained food, grime or stains
on the goods.

[0032] The device further comprises a fan which is ar-
ranged to circulate the air to and from the washing cham-
ber, thereby generating the flow of air. In other words,
the air may be circulated from the washing chamber, to
the device, back to the washing chamber, and so on in
a closed loop air circulation system without exchange of
air with the environment outside the dishwasher. Hereby
is avoided that the environment and the user of the dish-
washer are disturbed by hot and humid air.

[0033] In the withdrawal step, the fan circulates the air
such that the goods comprised in the washing chamber
dries, i.e. in the cycle generated by the fan, the drying
material decreases the amount of humidity in the washing
chamber. Analogously, in the regeneration step, the fan
may circulate the air such that the goods comprised in
the washing are heated and humidified by the hot, humid
air from the drying material, i.e. in the cycle generated
by the fan, the drying material increases the amount of
humidity in the washing chamber.

[0034] During the regeneration step, the fan speed
may be operated such that an air flow is generated and
that moisture is released from the drying material to the
passing flow of air. Alternatively, the fan may be period-
ically turned off during the regeneration step, i.e. that the
fan is operated intermittently. However, even if the fan is
turned off, the drying material may still regenerate such
that moisture is released from the drying material to the
air.

10

15

20

25

30

35

40

45

50

55

[0035] By the word "fan"itis in this context meant e.g.
a propeller, a turbine, or a pumping device, such that an
air flow is generated when the device is in use.

[0036] The positioning of the fan in the device may for
example be directly upstream of the bed. As an example,
the fan may be provided in the vicinity of the bed, over
which bed air is blown when the device is in use. Alter-
natively, the fan may be so closely provided to the bed
such that the bed and the fan may be provided as a com-
pact unit, to save space in the dish washer. However,
any other positioning of the fan in the device is feasible,
wherein the fan still provides a flow of air.

[0037] According to an embodiment of the present in-
vention, the heating element is arranged as part of the
bed. As an example, the heating elementmay be in direct,
thermal contact with the drying material. In other words,
the heating element may be embedded in the material
bed such that the heating may provide a direct, uniform
heating of the drying material. This is advantageous re-
garding the energy consumption of the device, as the
transmission of heat between the heating element and
the drying material hereby is provided efficiently. Thus,
the arrangement yields an improved heating such that
any heat losses between the heating element and the
drying material is minimized.

[0038] According to an embodiment of the present in-
vention, the heating elementis arranged in the duct, sep-
arate from the bed. Thus, during the regeneration step,
the flow of air may be heated by the heating element. By
the phrase "separate from the bed", it is here meant that
the heating element is not part of the bed, i.e. the heating
element is provided in a position separate from the bed.
This embodiment may be advantageous for a more ho-
mogenous heating of the air, wherein the heat from the
air may be passed to the drying material.

[0039] Furthermore, by providing the heating element
in the duct, any service or replacement of the heating
element may possibly be more easily conducted.
[0040] According to an embodiment of the present in-
vention, the heating element forms part of the backside
of the bed. By this embodiment, it is meant that heating
element may be positioned as an outer part of the bed.
As an example, the heating element may be provided
immediately adjacent the backside of the bed. This may
be advantageous considering any repair and/or ex-
change of the heating element, as the heating element
may be easily removed from the device.

[0041] According to an embodiment of the present in-
vention, the heating element is an electrical heating re-
sistor in the form of a plate, a wire, a coil, or a loop. This
embodimentis advantageous regarding several aspects.
As an example, if the heating element is provided as part
of the bed, it may in the form of a plate, a wire, a coil, a
loop, a sheet or a film be provided in a close vicinity,
immediately adjacent, or directly in contact with the dry-
ing material that is to be heated during the regeneration
step. This increases the efficiency of the heating of the
drying material and mitigates heat loss effects.
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[0042] Furthermore, a heating element in form of a
plate, a wire, a coil, or a loop arranged as part of the bed
may be provided throughout the bed comprising the dry-
ing material, e.g. that a wire may be distributed within the
bed such that a more uniform heating of the drying ma-
terial is achieved.

[0043] Another advantage with the above mentioned
forms of a heating element is that if the heating element
forms part of the backside of the bed, the device may be
even thinner. As an example, if the heating element is in
the form of a film, sheet or a plate, the film, sheet or plate
may be thin and/or which may efficiently transfer heat to
the bed.

[0044] Furthermore, a plurality of heating elements
comprised in the device may be feasible to yield a more
desirable heating. As an example, the heating element
may comprise several element of a kind, e.g. several
wires, coils, loops, sheets, or the like. Alternatively, any
combination of heating elements may be feasible, e.g.
one or more wires, coils, loops, and/or sheets

[0045] According to an embodiment of the present in-
vention, the device is arranged within a side wall of the
dish washer. The term "side wall" may here be construed
as any of the walls defining the dish washer, or alterna-
tively, a panel of the dish washer. As an example, in the
case of a parallelepiped-shaped dish washer, the wall
may be any of the four side-walls provided vertically, or
the two top and bottom walls of the dish washer. This is
advantageous considering that the device may be neatly
positioned in a side wall, thereby providing a thin device
for the dish washer. As a further example, the side wall
wherein the device is arranged may be arranged may be
a door or an access panel of the dish washer.

[0046] One advantage of arranging the device within
a side wall or a panel of the dish washer is that the device
hereby will not impede on already confined space within
the dish washer. This may especially be the case for the
bottom compartment of the dish washer, which often may
have a limited space for housing equipment. Thus, the
embodiment of arranging the device within a side wall
provides more space for the washing chamber, and/or
that the arrangement of the device provides a smaller
and/or more supple dish washer.

[0047] According to an embodiment of the present in-
vention, the bed is a flat, elongated bed with a thickness
less than 2 cm, such as less than 1 cm. By the terms
"flat" and "elongated", it is here meant that the bed is
formed as a wide "slab". The base of the slab may be
quadratic and wide, whereas the height may be small.
As another example, the flat, elongated bed may be fitted
within the device being arranged within a side wall of the
dish washer such that the size of the bed is adapted to
the size of the side wall. Here, the bed may be of any
shape, e.g. quadratic, rectangular or round to adapt to
the size of the side wall.

[0048] Thus, with this embodiment, the drying material
comprised in the elongated bed is realized as a thin ar-
rangement of the material, instead of an arrangement
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wherein the drying material is provided in a deeper bed.
[0049] According to an embodiment of the present in-
vention, the bed has a length of about 20-50 cm, such
as 33-37 cm, and a width of about 20-50 cm, such as
33-37 cm. The above mentioned dimensions of the bed
further emphasizes a flat, substantially quadratic bed
which may, for example, be provided in a side wall of the
dish washer. By the mentioned size of the bed, the bed
may provide a volume or amount of the drying material
arranged therein to be approximately 0.8-1.5 liter. Heat
leakage as an effect of a much higher surface area of
the bed compared to a more compact bed may be ad-
dressed by e.g. a thin thermal insulation layer.

[0050] According to an embodiment of the present in-
vention, the drying material comprises activated alumina.
The activated alumina has a very high surface-area-to-
weight ratio which makes it most suitable for withdrawal
of moisture. The air moisture sticks to the alumina itself
in between tiny passages in the material, as air passes
parallel to the bed. The moisture becomes trapped so
that the air is dried out as it passes parallel to the bed in
the withdrawal step. This process is reversible, and in
the regeneration step, the alumina is heated such that
the moisture stored is released.

[0051] By "activated alumina", it is here meant Al,O3.
However, any similar compound with similar properties
of those described above for the activated alumina, are
also feasible embodiments of a drying material. As an
example, zeolite and/or silica may be used.

[0052] An advantage of the use of activated alumina
is that the material may withdraw moisture and regener-
ate at a much lower temperature than other drying ma-
terials used in the prior art. As an example, the activated
aluminain the regeneration step may be heated to alower
temperature, compared to the use of e.g. zeolite. More-
over, it tolerates contact with liquid water better than
many other alternatives. Furthermore, as the material
cost of activated alumina is less than that of zeolite, the
activated alumina of the present invention does not only
contribute to an easier and faster heating of the drying
material, but also cheaper.

[0053] Furthermore, by the use of activated alumina
as a drying material, the regeneration step may be per-
formed quicker, as the regeneration temperature is
reached faster.

[0054] According to an embodiment of the present in-
vention, the drying material is arranged to be heated by
the heating element in the regeneration step to a tem-
perature of 75-250 °C, such as 130-200 °C, such as
150-180 °C. Thus, the activated alumina may be heated
by the heating element to 130-200 °C, such as 150-180
°C for regeneration when the device is in use.

[0055] As a comparing example, the use of zeolite as
a drying material may require a heating of the material
to approximately 250° C for a release of moisture from
the material. Thus, by the embodiment of the present
invention, the example further emphasizes the advan-
tages of the use of activated alumina compared to e.g.
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zeolite regarding factors such as cost and efficiency.
[0056] Another advantage of the activated alumina is
that the temperature increase of the passing air during
withdrawal becomes lower with this material compared
with e.g. zeolite. In other words, during the withdrawal
step, when moisture is to be withdrawn from the flow of
air adjacent and parallel to the bed, the reaction wherein
the moisture condensates is less exothermic compared
with zeolite. Thus, the temperature of the flow of air after
the withdrawal step using activated alumina is lower than
the temperature of the flow of air if zeolite is used. As
high-temperature air passing into the washing chamber
may deform and/or melt components such as plastic de-
vices or the like, arranged in the washing chamber, the
use of activated alumina may be preferred.

[0057] The heat which is generated by the exothermic
reaction at the withdrawal step may be used to e.g. heat
water for a later stage in the dish cycle.

[0058] Another advantage of using activated alumina
is that the material is not sensitive to water, i.e. that water
is not detrimental to the activated alumina. Therefore, at
the regeneration step, it is not necessary to have an un-
interrupted flow of air adjacent and parallel to the bed
which transports the moisture from the drying material.
[0059] According to an embodiment of the present in-
vention, the device further comprises a container at least
partly enclosing the bed. The container may be formed
such that the bed is protected from damage and/or wear.
Furthermore, the container may keep the bed compact
and shield the bed from e.g. the fan such that pieces or
dust from the drying material do not enter into the fan.
[0060] The portion of the container facing the front side
ofthe bed, i.e. parallel to the air passing through the duct,
may consist of a permeable material or structure such
as e.g. a net, a mesh or a grid of wire.

[0061] As anexample, the container at least partly en-
closing the bed is comprised in the device, wherein the
device may be arranged within a side wall of the dish
washer. In this example, a side wall of the dish washer
may serve as a side of the container. In this case, the
side wall of the container may be provided with a suitable
extra layer or coating. An advantage of this is that the
regeneration temperatures may be even lower.

[0062] As a further example, if the back side of the
container is provided adjacent a side of the duct, the side
of the duct adjacent the container may serve as a side
of the container.

[0063] Furthermore, a flat, wide passage of air may be
provided adjacent and parallel to the bed for a flow of air
parallel to the front side of the bed. Thus, the container
which at least partly encloses the bed may be flat, which
consequently makes the device flat. As an example, the
width of the container may be approximately 2 cm, such
that the flat device thereby may be conveniently posi-
tioned e.g. in a side wall or a panel of the dish washer.
[0064] According to an embodiment of the present in-
vention, the container comprises a heat resistant insu-
lating material such as a mineral material, e.g. Mica or
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alumina. As another example, silica may be used. Alter-
natively, the heat resistant insulating material may be a
high temperature polymer, e.g. polyimide. The heat re-
sistant insulating material may further be electrically in-
sulating, which provides several advantages. As an ex-
ample, the heating of the bed may be performed more
efficiently, as the electrical insulation of the container en-
ables more direct heating options within the bed.
[0065] Furthermore, the heat resistant insulating ma-
terial provides a container which, when the device is in
use, does not become as hot as a container of a heat-
conducting material such as e.g. metal. Thus, the con-
tainer comprising the heat resistant insulating material
forms a container that allows high temperatures within
the container.

[0066] Furthermore, the heat resistant insulating ma-
terial is heat resistant such that the material may with-
stand high temperatures without melting, or deforming.
Examples of materials may be ceramics, glass, high tem-
perature polymers or natural minerals that can be shaped
into desirable forms.

[0067] According to an embodiment of the present in-
vention, the mineral is a Mica mineral. By "Mica", it is
here meant a compound which may be of the kind (K,
Na, Ca),(Al, Mg, Fe)s_4(Si, Al)gO50(OH, F),.

[0068] Mica is a desirable mineral for a container as
comprised inthis invention. As an example, the Mica min-
eral may be split into very thin slices while retaining ther-
mal resistance, and further, it may be formed into sheets
that are easily cut still having sufficient mechanical
strength and good eletrical insuklating properties. Thus,
the container comprising the Mica mineral may be thin,
i.e. the walls of the container may be thin. This decreases
the size of the container, and furthermore, the size of the
device such that the dish washer may be made smaller,
or analogously, that more space is available for the dish
to be washed.

[0069] Furthermore, the Mica mineral has extremely
low thermal conductivity, which makes the material es-
pecially suitable for the high-temperature conditions with-
in the container during operation, as the material miti-
gates the conduction of heat to the exterior.

[0070] Furthermore, the Mica mineral is refractory
enough to withstand temperatures as high as 1200° C.
Thus, the resistance to heat of the Mica mineral is highly
advantageous for the application in dish washers, or the
like, wherein the high temperatures may be detrimental
for other material used.

[0071] Furthermore, the Mica mineral is inexpensive,
which further emphasizes the suitability of the mineral
for the purpose of the invention.

[0072] A further advantage of the use of the Mica min-
eral is its low thermal expansion. Thus, in the high-tem-
perature environment that may arise in the dishwasher
during operation, a container comprising a Mica mineral
may to a higher extent conserve its shape compared with,
forexample, any metallic-based container, having a high-
er thermal expansion. This may have the further advan-
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tage if the container in its turn is enclosed by e.g. a hous-
ing. As an example of this, it is suitable that the container
and the housing may have approximately the same low
thermal expansion. By this, any air gap between the con-
tainer and the housing may be conserved even when the
items are subjected to high temperatures during opera-
tion of the dish washer, such that the insulating properties
of the device are maintained.

[0073] According to the presentinvention, there is pro-
vided a method of processing air in a dish washer, the
dish washer comprising a washing chamber and a de-
vice, the device comprising a duct, a drying material ar-
ranged in a bed within the duct, the bed having a front
side and a back side wherein the back side of the bed is
provided adjacent a side of the duct, a heating element
and a fan, the method comprising circulating the air be-
tween the washing chamber and the device such that a
flow of air is generated, wherein the air flows adjacent
and parallel to the front side of the bed allowing the air
to contact the drying material of said bed, withdrawing
moisture from the air flowing adjacent and parallel to the
front side of the bed by means of the drying material, and
regenerating the drying material by heating the bed by
means of the heating element, allowing at least a part of
the moisture to be released to the air at the front side of
the bed.

[0074] The discussion above relating to the device is
in applicable parts also relevant to the method. Refer-
ence is made to that discussion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0075] These and other aspects of the present inven-
tion will now be described in more detail, with reference
to the appended drawings, wherein:

Fig. 1 is a schematic cross-sectional view of a dish
washer comprising a device according to an embod-
iment of the present invention, and

Figs. 2a-2b are schematic views of the device ac-
cording to embodiments of the present invention.

DETAILED DESCRIPTION

[0076] In the following description, the present inven-
tion is described with reference to a device arranged for
fluid communication with a washing chamber of a dish
washer.

[0077] InFig. 1, a schematic cross-sectional view of a
dishwasher 1 is shown, wherein the dishwasher 1 com-
prises a washing chamber 2. Goods 3 that are to be
washed such as e.g. glasses, cutlery, plates, and/or cups
may be provided in dish trays 4 within the washing cham-
ber 2.

[0078] Adjacent the washing chamber 2 is provided a
device 5, wherein the device 5 is in fluid communication
with the washing chamber 2. The device 5 comprises a
duct 6 which is elongated and provided vertically in a
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close vicinity to the washing chamber 2. The duct 6 elon-
gates from the top of the washing chamber 2, wherein
an inlet 7 of the duct 6 is provided, to the bottom of the
washing chamber 2. At the bottom of the duct 6, an outlet
8 of the duct 6 is provided into the washing chamber 2.
Thus, the duct 6 of the device 5 is arranged for allowing
a passage of air 9 between the washing chamber 2 and
the device 5.

[0079] The device 5 may be provided within a side wall
or a panel of the dish washer 1, as shown in Fig.1. This
embodiment provides more space for the washing cham-
ber 2, and/or that the arrangement of the device 5 pro-
vides a smaller and/or more supple dish washer 1.
[0080] As shownin Fig. 1, the washing chamber 2 and
the device 5 provides a circulation of air from the washing
chamber 2, into the duct 6 of the device 5, back to the
washing chamber 2, and so on, when the device 5 is in
use. Hereby a closed air circulation loop is achieved, with-
out exchange of air with the environment outside the dish-
washer. Hence, there is no opening in the device 5, orin
the dishwasher, allowing exchange of air with the envi-
ronment outside the dishwasher, when in use.

[0081] A drying material 10 is arranged in a bed 11
within the duct 6, wherein the drying material 10 may be
in the form of e.g. chunks, pellets, flakes, powder, or in
the form of a monolithic slab. The bed 11 has a front side
and a back side wherein the back side of the bed 11 is
provided adjacent a side of the duct 6. Thus, the bed 11
is arranged for a flow of air 9 adjacent and parallel to the
front side of the bed 11 such that the flow of air 9 is in
direct contact with the bed 11.

[0082] The drying material 10 arranged in the bed 11
may withdraw moisture from the flow of air 9 adjacent
and parallel to the front side of the bed 11 during a with-
drawal step when the device 5 is in use. Thus, the drying
material 10 may "dry" the flow of air 9 passing through
the duct 6 to the washing chamber 2 such that the flow
of air 12, after flowing adjacent and parallel to the drying
material 10, may be relatively dry.

[0083] The flow of air 9 from the washing chamber 2
of the dishwasher 1 which flows adjacent and parallel to
the front side of the bed 11 may be very humid. The mois-
ture comprised in the flow of air 9 may at least partly be
withdrawn by the drying material 10, i.e. the drying ma-
terial 10 may at least partly adsorb, absorb, bind or hold
the moisture (i.e. water) in the flow of air 9 adjacent and
parallel to the front side of the bed 11 wherein the drying
material 10 is arranged. Thus, the flow of air 12, i.e. the
flow of air 9 after passing adjacent and parallel to the
front side of the bed 11, is dried during the withdrawal
step.

[0084] Atthe withdrawal step, the flow of air 12 is heat-
ed by the heat of condensation. Thus, the flow of air 12
which reenters the washing chamber 2 has a higher tem-
perature than the flow of air 9 coming into the bed 11.
The heated air 12 may take up moisture from the goods
3 before reentering into the device 5.

[0085] Analogously, the drying material 10 arranged in
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the bed 11 may release moisture to the air 9 at the front
side of the bed 11 during a regeneration step when the
device 5 is in use. Thus, the drying material 10 may re-
generate such that the moisture (i.e. water), which is held
in the drying material 10, may be released to the air 9. A
heating element 13 is arranged at the back side of the
bed 11, wherein the heating element 13 is arranged to
heat the drying material 10 during the regeneration step
when the device 5 is in use. By this, moisture may be
released from the drying material 10.

[0086] The heatingelement 13 may generate a uniform
heating of the drying material 10 during the regeneration
step. Thus, the heat from the heating element 13 increas-
es the temperature of the drying material 10 to a relatively
high temperature. By this, the drying material 10 may
release moisture, previously withdrawn from the air 9 by
the drying material 10, to the air 9.

[0087] A fan 14 is provided at the top of the duct 6 in
the vicinity of the bed 11, wherein the fan 14 is arranged
to circulate the air 9 between the device 5 and the wash-
ing chamber 2. Thus, the fan 14 circulates the air 9 of
the duct 6, adjacent and parallel to the front side of the
bed 11 comprising the drying material 10, into the wash-
ing chamber 2, back to the duct 6, and so on.

[0088] In the regeneration step and during operation
of the fan 14, the drying material 10 may release the
moisture to the flow of air 9 passing adjacent and parallel
to the bed 11. Thus, the flow of air 12, i.e. the flow of air
9 after passing the drying material 10, is humidified during
the regeneration step.

[0089] In Fig. 2a, a schematic view of the device 5 is
shown, wherein the flow of air 9 from the washing cham-
ber 2 of the dishwasher 1 flows adjacent and parallel to
the front side of the bed 11 in the duct 6 during operation
of the fan 14. In other words, the flow of air 9 passes over
the bed 11, wherein the drying material 10 is arranged.
The heating element 13 forms part of the back side of
the bed 11, and elongates approximately along the entire
length at the back side of the bed 11.

[0090] Fig 2b shows a schematic view of the flow of air
9 during operation of the fan 14, wherein the flow of air
9 flows adjacent and parallel to the front side of the bed
11, in which bed 11 the drying material 10 is arranged.
The bed 11 is depicted as a quadratic sheet or slab, hav-
ing a relatively large surface, thereby providing a large
surface for the withdrawal step and the regeneration step,
respectively.

[0091] Even though the invention has been described
with reference to specific exemplifying embodiments
thereof, many different alterations, modifications and the
like will become apparent for those skilled in the art. The
described embodiments are therefore notintended to lim-
it the scope of the invention, as defined by the appended
claims.

[0092] Forexample,therelative sizes and the positions
of the components of the dishwasher 1 and the device 5
could vary, as the figures are meant for a schematic il-
lustration only. As an example, any size of the fan 14,
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the bed 11, the duct 6, or any other component may vary,
as the purpose of the figures, to a higher extent than that
of depicting relative sizes, is to describe the function of
the dishwasher 1. More specifically, the duct 6 may be
much thinner, the width of the bed 11 may be smaller,
the fan 14 may be bigger, etc.

[0093] Furthermore, the positioning of the device 5
may be provided in a side wall under or over the washing
chamber 2, or in any other position such that the device
5is in fluid communication with the washing chamber 5.
In the case that the device 5 is provided under or over
the washing chamber 2, the flow of air 12 is substantially
horizontal. In any case, the flow of air 12 may be vertical,
diagonal, or horizontal, depending on the placement of
the device 5.

[0094] As another example, the fan 14 may be provid-
ed anywhere in the device 5, still yielding an air flow 9
within the device 5.

[0095] Furthermore, the inlet 7 and the outlet 8 of the
duct 6 may be provided at positions other than at the top
and at the bottom, respectively, of the washing chamber
2. As an example, the inlet 7 may be provided at a lower
position than that depicted in Fig. 1.

Claims

1. A dishwasher (1) comprising a device (5), arranged
for fluid communication with a washing chamber
(2), the device (5) comprising:

a duct (6) arranged to allow a flow of air (9) to
and from the washing chamber (2),

a drying material (10) arranged in a bed (11)
within the duct (6), the bed (11) having a front
side and a back side wherein the back side of
the bed is provided adjacent a side of the duct
(6), the bed (11) being arranged for a flow of air
(9) adjacent and parallel to the front side of the
bed (11) such that the flow of air (9) is in direct
contact with the bed (11), the drying material
(10) being able to withdraw moisture from the
air flowing adjacent and parallel to the front side
of the bed (11) during a withdrawal step when
the device (5) is in use, and release moisture to
the air at the front side of the bed (11) during a
regeneration step when the device (5) is in use,
a heating element (13) arranged to heat the dry-
ing material (10) during the regeneration step
when the device is in use such that moisture is
released from the drying material (10), and

a fan (14), arranged to circulate the air to and
from the washing chamber (2), thereby gener-
ating the flow of air (9), the device (5) being ar-
ranged to form a closed loop air circulation sys-
tem with the washing chamber of the dishwash-
er, whereby no exchange of air with the environ-
ment outside the dishwasher is allowed in use.
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The dishwasher (1) as claimed in claim 1, wherein
the heating element (13) is arranged as part of the
bed (11)

The dishwasher (1) as claimed in claim 1, wherein
the heating element (13) is arranged in the duct (6),
separate from the bed (11).

The dishwasher (1) as claimed in claim 3, wherein
the heating element (13) forms part of the backside
of the bed (11).

The dishwasher (1) as claimed in any one of the
above claims, wherein the heating element (13) is
an electrical heating resistor in the form of a plate, a
wire, a coil, a loop, a film, or a sheet.

The dishwasher (1) as claimed in any one of the
above claims, wherein the bed (11) is a flat, elongat-
ed bed (11) with a thickness less than 2cm, such as
less than 1 cm.

The dishwasher (1) as claimed in claim 6, wherein
the bed (11) has a length of about 20-50 cm, such
as 33-37 cm, and a width of about 20-50 cm, such
as 33-37 cm.

The dishwasher (1) as claimed in any of the above
claims, wherein the drying material (10) comprises
activated alumina.

The dishwasher (1) as claimed in any one of the
above claims, further comprising a container at least
partly enclosing the bed (11).

The dishwasher (1) as claimed in claim 9, wherein
the container comprises a heat resistant insulating
material such as a mineral material, e.g. Mica or alu-
mina.

Dishwasher as claimed in any of the above claims,
wherein the device (5) is adapted to be arranged
within a side wall of the dish washer (1).

A method of processing air in a dish washer (1), the
dish washer (1) comprising a washing chamber (2)
and a device (5), the device (5) comprising a duct
(6), a drying material (10) arranged in a bed (11)
within the duct (6), the bed (11) having a front side
and a back side wherein the back side of the bed
(11) is provided adjacent a side of the duct (6), a
heating element (13) andafan (14), the method com-
prising:

circulating the air between the washing chamber
(2) and the device (5) such that a flow of air (9)
is generated, wherein the air flows adjacent and
parallel to the front side of the bed (11) allowing
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the air to contact the drying material (10) of said
bed (11);

withdrawing moisture from the air flowing adja-
cent and parallel to the front side of the bed (11)
by means of the drying material (10); and
regenerating the drying material by heating the
bed (11) by means of the heating element (13),
allowing at least a part of the moisture to be re-
leased to the air at the front side of the bed (11),
wherein the air (9) flows in a closed air circulation
loop, without exchange of air with the environ-
ment outside the dish washer (1).

13. The method according to claim 12, wherein the dry-

ing material (10) comprises activated alumina. and
is heated by the heating element in the regeneration
step to atemperature of 75-250 °C, such as 130-200
°C, such as 150-180 °C.

Patentanspriiche

1.

Geschirrspulmaschine (1), die eine Vorrichtung (5)
umfasst, die zur Fluidverbindung mit einer Spilkam-
mer (2) angeordnetist, wobei die Vorrichtung (5) Fol-
gendes umfasst:

einen Kanal (6), der dazu angeordnet ist, einem
Luftstrom (9) zu ermoglichen, in die Spilkam-
mer (2) hinein und aus ihr heraus zu strémen,
ein Trocknungsmaterial (10), das in einer
Schicht (11) in dem Kanal (6) angeordnet ist,
wobeidie Schicht(11) eine Vorderseite und eine
Ruckseite aufweist, wobei die Rickseite der
Schicht neben einer Seite des Kanals (6) ange-
ordnet ist, wobei die Schicht (11) fiir einen Luft-
strom (9) neben und parallel zu der Vorderseite
der Schicht (11) dergestalt angeordnet ist, dass
der Luftstrom (9) in direktem Kontakt mit der
Schicht (11) steht, wobei das Trocknungsmate-
rial (10) in der Lage ist, Feuchtigkeit aus der Luft
zu ziehen, die neben und parallel zu der Vorder-
seite der Schicht (11) wahrend eines Abzugs-
schrittes strémt, wenn die Vorrichtung (5) im Ge-
brauch ist, und die Feuchtigkeit an die Luft an
der Vorderseite der Schicht (11) wahrend eines
Regenerationsschrittes abzugeben, wenn die
Vorrichtung (5) im Gebrauch ist,

ein Heizelement (13), das dazu angeordnet ist,
das Trocknungsmaterial (10) wahrend des Re-
generationsschrittes aufzuheizen, wenn die
Vorrichtung im Gebrauch ist, so dass die Feuch-
tigkeit aus dem Trocknungsmaterial (10) abge-
geben wird, und

einen Ventilator (14), der dazu angeordnet ist,
die Luftindie Spilkammer (2) und ausihrheraus
zu zirkulieren, wodurch der Luftstrom (9) er-
zeugt wird, wobei die Vorrichtung (5) dazu an-
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geordnetist, einen geschlossenen Kreislauf des
Luftzirkulationssystems mit der Spilkammer
der Geschirrspiilmaschine zu bilden, wodurch
kein Luftaustausch mit der Umgebung auler-
halb der Geschirrspilmaschine im Gebrauch er-
moglicht wird.

Geschirrspulmaschine (1) nach Anspruch 1, wobei
das Heizelement (13) als Bestandteil der Schicht
(11) angeordnet ist.

Geschirrspulmaschine (1) nach Anspruch 1, wobei
das Heizelement (13) in dem Kanal (6) getrennt von
der Schicht (11) angeordnet ist.

Geschirrspulmaschine (1) nach Anspruch 3, wobei
das Heizelement (13) einen Bestandteil der Riick-
seite der Schicht (11) bildet.

Geschirrspilmaschine (1) nach irgendeinem der
vorstehenden Anspriiche, wobei das Heizelement
(13) als ein elektrischer Heizwiderstand in der Form
einer Platte, eines Drahts, einer Spule, einer Schlei-
fe, eines Films oder eines Blatts vorliegt.

Geschirrspilmaschine (1) nach irgendeinem der
vorstehenden Anspriiche, wobei die Schicht (11) ei-
ne ebene langliche Schicht (11) mit einer Dicke von
weniger als 2 cm, wie beispielsweise weniger als 1
cmiist.

Geschirrspulmaschine (1) nach Anspruch 6, wobei
die Schicht (11) eine Lange von ungefahr 20 bis 50
cm, wie beispielsweise 33 bis 37 cm, und eine Breite
von ungefahr 20 bis 50 cm, wie beispielsweise 33
bis 37 cm hat.

Geschirrspilmaschine (1) nach irgendeinem der
vorstehenden Anspriiche, wobei das Trocknungs-
material (10) aktiviertes Aluminiumoxid umfasst.

Geschirrspilmaschine (1) nach irgendeinem der
vorstehenden Anspriiche, des Weiteren einen Be-
halter umfassend, der mindestens teilweise die
Schicht (11) umschlief3t.

Geschirrspulmaschine (1) nach Anspruch 9, wobei
der Behalter ein hitzebestandiges Isolierungsmate-
rial, wie beispielsweise ein mineralisches Material,
z. B. Mica oder Aluminiumoxid umfasst.

Geschirrspllmaschine nach einem der vorstehen-
den Anspriiche, wobei die Vorrichtung (5) dazu aus-
gestaltet ist, innerhalb einer Seitenwand der Ge-
schirrsplilmaschine (1) angeordnet zu werden.

Verfahren zum Verarbeiten von Luft in einer Ge-
schirrsplilmaschine (1), wobei die Geschirrspllma-

10

15

20

25

30

35

40

50

55

10

schine (1) eine Spilkammer (2) und eine Vorrichtung
(5) umfasst, wobei die Vorrichtung (5) einen Kanal
(6), ein Trocknungsmaterial (10), das in einer Schicht
(11) innerhalb des Kanals (6) angeordnet ist, wobei
die Schicht (11) eine Vorderseite und eine Riickseite
aufweist, wobei die Riickseite der Schicht (11) neben
einer Seite des Kanals (6) zur Verfligung gestellt ist,
ein Heizelement (13) und einen Ventilator (14) um-
fasst, wobei das Verfahren Folgendes umfasst:

Zirkulieren der Luft zwischen der Spilkammer
(2) und der Vorrichtung (5) dergestalt, dass ein
Luftstrom (9) erzeugt wird, wobei die Luft neben
der Vorderseite der Schicht (11) und parallel da-
zu strémt, wodurch der Luft ermdéglicht wird, mit
dem Trocknungsmaterial (10) der Schicht (11)
in Kontakt zu kommen;

Abziehen der Feuchtigkeit aus der Luft, die ne-
bender Vorderseite der Schicht (11) und parallel
dazu stromt, mittels des Trocknungsmaterials
(10); und

Regenerieren des Trocknungsmaterials durch
Erhitzen der Schicht (11) mittels des Heizele-
ments (13), wodurch erméglicht wird, dass min-
destens ein Teil der Feuchtigkeit an die Luft an
der Vorderseite der Schicht (11) abgegeben
wird,

wobei die Luft (9) in einer geschlossenen Zirku-
lationsschleife ohne Luftaustausch mit der Um-
gebung aullerhalb der Geschirrspilmaschine
(1) strémt.

13. Verfahren nach Anspruch 12, wobei das Trock-

nungsmaterial (10) aktiviertes Aluminiumoxid um-
fasst und durch das Heizelement in dem Regenera-
tionsschritt auf eine Temperatur von 75 bis 250 °C,
wie beispielsweise 130 bis 200 °C, wie beispielswei-
se 150 bis 180 °C aufgeheizt wird.

Revendications

Lave-vaisselle (1) comprenant un dispositif (5) agen-
cé pour une communication fluidique avec une
chambre de lavage (2), le dispositif (5) comprenant :

une conduite (6) agencée pour permettre une
circulation d’air (9) vers et depuis la chambre de
lavage (2),

un matériau séchant (10) agencé dans unlit(11)
a lintérieur de la conduite (6), le lit (11) ayant
un c6té avant et un coté arriére, le coté arriere
du lit étant disposé au voisinage d’un c6té de la
conduite (6), le lit (11) étant agencé pour une
circulation d’air (9) adjacente et paralléle au c6té
avant du lit (11) de telle sorte que la circulation
d’air (9) est en contact direct avec le lit (11), le
matériau séchant (10) étant capable de retirer
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'humidité de I'air circulant de fagon adjacente
et paralléle au c6té avant du lit (11) pendant une
étape de retrait quand le dispositif (5) est en
fonctionnement, et libérer 'humidité dans I'air
sur le cété avant du lit (11) pendant une étape
de régénération quand le dispositif (5) est en
fonctionnement,

un élément chauffant (13) agencé pour chauffer
le matériau séchant (10) pendant I'étape de ré-
génération quand le dispositif est en fonction-
nement de telle sorte que I'humidité est libérée
du matériau séchant (10), et

un ventilateur (14) agencé pour faire circuler I'air
vers et depuis la chambre de lavage (2), pour
générer ainsi la circulation d’air (9),

le dispositif (5) étant agencé pour former un sys-
téme de circulation d’air en boucle fermée avec
la chambre de lavage du lave-vaisselle, aucun
échange d’air avec I'environnement a I'extérieur
du lave-vaisselle n’étant autorisé en fonctionne-
ment.

Lave-vaisselle (1) selon la revendication 1, dans le-
quel I'élément chauffant (13) estagencé comme une
partie du lit (11).

Lave-vaisselle (1) selon la revendication 1, dans le-
quel I'élément chauffant (13) estagencé dans la con-
duite (6), séparément du lit (11).

Lave-vaisselle (1) selon la revendication 3, dans le-
quel I'élément chauffant (13) forme une partie du c6-
té arriére du lit (11).

Lave-vaisselle (1) selon'une quelconque desreven-
dications précédentes, dans lequel I'élément chauf-
fant (13) est une résistance électrique chauffante
sous la forme d’une plaque, d’un fil, d’'une bobine,
d’une boucle, d’un film, ou d’'une feuille.

Lave-vaisselle (1) selon'une quelconque desreven-
dications précédentes, dans lequel le lit (11) est un
lit plat, allongé (11) avec une épaisseur inférieure a
2 cm, comme inférieure a 1 cm.

Lave-vaisselle (1) selon la revendication 6, dans le-
quel le lit (11) a une longueur d’environ 20-50 cm,
comme 33-37 cm, et une largeur d’environ 20-50
cm, comme 33-37 cm.

Lave-vaisselle (1) selon'une quelconque desreven-
dications précédentes, dans lequel le matériau sé-
chant (10) comprend de I'alumine activée.

Lave-vaisselle (1) selonl'une quelconque desreven-
dications précédentes, comprenant en outre un ré-
cipient entourant au moins partiellement le lit (11).
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Lave-vaisselle (1) selon la revendication 9, dans le-
quel le récipient comprend un matériau isolant ré-
sistant a la chaleur tel qu’'un matériau minéral, par
ex. du mica ou de I'alumine.

Lave-vaisselle selon I'une quelconque des revendi-
cations précédentes, le dispositif (5) étant adapté
pour étre agenceé a l'intérieur d’une paroi latérale du
lave-vaisselle (1).

Procédé de traitement de I'air dans un lave-vaisselle
(1), le lave-vaisselle (1) comprenant une chambre
de lavage (2) et un dispositif (5), le dispositif (5) com-
prenant une conduite (6), un matériau séchant (10)
agencé dans un lit (11) a l'intérieur de la conduite
(6), le lit (11) ayant un c6té avant et un cété arriére,
le coteé arriére du lit (11) étant disposé au voisinage
d’un c6té de la conduite (6), un élément chauffant
(13) et un ventilateur (14), le procédé comprenant :

la circulation de l'air entre la chambre de lavage
(2) et le dispositif (5) de telle sorte qu’une circu-
lation d’air (9) soit générée, l'air circulant de fa-
con adjacente et parallele au c6té avant du lit
(11), permettant a I'air d’entrer en contact avec
le matériau séchant (10) dudit lit (11) ;

le retrait de I'humidité de I'air circulant de fagon
adjacente et paralléle au c6té avant du lit (11)
au moyen du matériau séchant (10) ; et

la régénération du matériau séchant par chauf-
fage du lit (11) au moyen de I'élément chauffant
(13), permettant a au moins une partie de I'hu-
midité d’étre libérée dans I'air sur le c6té avant
du lit (11),

dans lequel I'air (9) circule dans une boucle de
circulation d’airfermée, sans échange d’air avec
I'environnement a I'extérieur du lave-vaisselle

(1)

Procédé selon la revendication 12, dans lequel le
matériau séchant (10) comprend de I'alumine acti-
vée et est chauffé par I'élément chauffant a I'étape
de régénération jusqu’a une température de 75-250
°C, comme 130-200 °C, par exemple 150-180 °C.
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Fig. 2b
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